Exogenous nitric oxide regulates cyclooxygenase-2 expression and prostaglandin D(2) generation through p38 MAPK in mouse bone marrow-derived mast cells.
Nitric oxide (NO) is an important signaling molecule that regulates MC function. However, the involvement of NO in an important lipid mediator, prostaglandin (PG) D(2) production by MC, is unclear. The role of NO in cyclooxygenase (COX)-2 expression and PGD(2) generation as well as IL-6 production in mouse bone marrow-derived MC (BMMC) was investigated using NO donors. Exogenous NO augmented COX-2 protein expression and increased COX-2-dependent PGD(2) generation in response to SCF, IL-10, and IL-1beta, or antigen activation in combination with IL-10 and IL-1beta after sensitization with IgE. The increased expression of COX-2 by NO donors was inhibited by hemoglobin. Moreover it was not affected by soluble guanylyl cyclase inhibitor, but reduced by the p38 MAPK inhibitor, SB202190. Downstream of p38 MAPK, NO donors augmented not only COX-2 mRNA transcription but also its stability. Exogenous NO also augmented IL-6 production by SCF, IL-10, and IL-1beta. These results show that exogenous NO can increase COX-2-dependent PGD(2) and IL-6 production by MC in inflammatory environments through the p38 MAPK pathway. Therefore, our novel observations suggest that the effect of NO on MC is not limited to the suppression of their activation as has been the emphasis previously, but can also augment certain MC responses.